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^NOTICES* ^ . ' J 

Mtet Offi„ is not WM*«*ibl. tor ny J?Q- &X^P^ ^flUlSUW 1 | 
dAugv Mooed'by Uua ujb of tbi» tr*n*ln*ie*, ^yp t jLDOO^ 3*5 PsH^ I A 

L Ibis document his tea translated by ccn^urar-So (he translate 
2. shovs the wad "which cat not be Transited 
3. In the drawings, any words are pot tnmqlfrtrd 



DETAILED DESCRIPTION 



potifkdDcsa^tianrfthcIiivciitwii) 

roooii 

[kdisiriil Ajyliwtai] Thii kvcotjoa relitCS to the nufflufceture mefcod of 4c un*ktx&x*at dcricx rn ^ irii fcc low good gate 
^ltnriRy^r *^ ftflitfifu^ a; Jft HrtKfcce of ifltofecE level density were formeA in a Femicapdiictoc dcvbi a acmmonrliiftrg ■ 
inirgrrtfd irjrwrit, rtv ^kh httt*-* tV: ^^l-™^^-^gntc<mdu^ OrfOS) stream *tec to silicon aartnk was teed as a 
scBucoaducfer, or thcMOS dedric field effect ^TOMastar. 

[Dc«^^ 

^ gap OTlicOTducbr, md 
become en* of Ihccaasocf low ^ 

oxide film / silicon interface uiikk roddized thom*Hy and was formed - , 1 % . 

[0003] Moreover, it is -with the MOS creator usnityproducod 

with the MOS caparitor produced using the alictti-carbidfi substrate, toil no ominous efffeawefcrsduces fcc utartacc 

kvt] density gOTrated in a gale insulator layer/ oliwo-ctrbide iolerfkce. 

[0004} 

(Probicm(s) to be Solved by the invention] Then, tammati cm. of the utieambjned hand of the sflfcaa or cart* tn followed itfid 
kicked to the MOS rapnritor intafarf »-'»g*fc- -^irrm-eT^dB nAstrnie in this Invention is carried out, and H agps at 

ft good interface with Idpp interfere le^ denjsfty. • 
[0005] Id ordetta solve the abova technical problem. nivcnn'on^-tJus-ipplicstioii posans found <^whole6carteolrUwj u* 
MOS capacitor of miafccc level densttj was obtained by mnEalin^ the MOS capacitor prodnuJwg the isulcaa-cmjde 
substrate in. fhc itinospbcrc contouring tbjc trydrogen under in devatsd temperature as a result of research 
(00061 K . 

[Maxtor SolviDjttePTObto]^ ; 
atxn«j^V*5dlC<0^ 
imride / o»e layer a two-laytr ] >as a gate 

layer at k*sl bawd on tb? abovr^mlimt^ lawwldlgt, ..... 
[0007] In tddrtion *ittwugb to* bit very mwypolytypa. sTiri •* 3 C*SiC. 4 H-SiC. 6 H-SiC, ^ 15 R-S K;^ .^coa 
carbide (SiC). as long «s tbe silicon eatfaide used as a semi conductor swbalrtte in this isvavhai is SiC, the Bung of wniSi type ks 

[00OB] Moreover; ea kmg as the best layer is SiC, the structure which has 3 C-SiC on Si, and the smicmrc ^vhich has 3 OSiC on 
6 H-SiC ot4 H-SiC arg sufficient as the aruence of a gryrriffln fo gtor subelratc. * _ , - 

I0(»9) Afi w C»de to « a nkridfi, nn^ 

m .Wmrni anAfa film * iMtdiis^cid.fflgd fflm. ao ilumimium nitride film produced cm anaflier coadfinps, and a gallhm 

ntobc„aresufjfcin^vau^ ' ... , " - ^ «i , 

[00101 As a inethod ci carrying oia ihe la^ 

fanned by the foaac^jMiuarBncs mcOwd oo a sdliwiwarbid* substrate, a alarari-earbide aibante m^ wddrzed flwun^lly 
nd an oxide film mBy befbnne<t . - r A 

[0011 ] When fbnnuuz a ^hoan oxide on a su^cotHcarbide skibstr&te by the fbnnjfigrffienibrEies ntfthoOv for cxflniple, arter 
fyanm sHiccm on a sflir*n-carbide riteW* by the MBE method (tbt MolecuLu ^ , 
^tt^ihiseindhi^^ 

~ C<he spiti on riass method). ■ • ; 

[001 2] Oa fee^erhand, i5 a mefc*d of cmying om fee limin^-of the nitride, LPCVD roctod^D^r -Tort^fi cfccmsry 
gflseous-phflse meihod) and plaamafisoidibg arc enrpt^bte aa A.»lko»rta*birf*«ib(tn4=- . 

v4m**thj annealing in the atmosphere coaiainir* 600 dtgrw C - 1600 degrees C hydrogcA lenmnatiai ofthe toghag band 
of the alieoa ^eh exists m an nasu^ 
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[00 J 4} Since trje inching poin t of the silicon p^dc wtuchth^e t^inmatian of the dangling bond of the silicon which oasis in i gttc 
h^plorl^/siliaan-aub^ 1600 
degrees C when annealing bclw 600 Agrees the Annealing tfli^crcaircww degrees C- 1600 

degrees C. - — >» 

[0015] Moieover^ the hydrogen pres^ 

tnn lrmf and j ^imgrTmg rflflfrVfwf [ ffl *ffw* ] iwnrin* 1 ™, fyriragen pfeS3ttffe flgPft resumed PgVflcn from the silicon 

oxifevJn^ the hydros pi^^ 

(l ■01xl05PO again, for example, is used as a gite insulator laycr^ reduced 1he xnsffibranctnis (quality of tin oxide film md caused 
the fall of *■ djeleetri* breakdown voltage, the h ydiugen pressure farce wu made into the range of O.lPt - l.DlxlOSPa 
[0016] Mbfeavef, hyihug ea ftnreHng fay fhii invesioft embepttfbanfid nimbied-gas atmosphere wxfh hurt ps, such as (he 
otfcerj^ kyUiugqi end ingt gas in hyiuugcu gas especially nitrogen, an argon, and brlhm 

[0017] in this case, hydrogen eoocenr/aron i$ too low in the pressure of gas itmosphcre being fixed to au radinary pressure 
(UOhdOSPa). and the hydrogen eancentrvto CrydfogeiL flow raWQiydrQgen flow rate + inert gas flow rale)) inmixed gas being 
beitfW 0-5 *TiA a daft ftfing hmd fcnri« mri trrmrnHhon - it ia ineffecaVB and hyihuynu 1 4 nrr<te) trai inadc mlo 0 .5% <• 
l00Sofr*uge. 

(OOlfi) Enrthermni^ ancg unking rime iw&9 too Argt in hydrogen AMiealing: ting being 10 Of lcSS seconds, and could DOt ftlUy 

cinyenathcleEanudaa of ihe d»ngl'mg band, &nd the oxygen of the silicon oxide too tang [ m anafiftl'mg oiie being 3 btw? or 
jjw, / wjwvVnfT j .Tiri « , ^ ™™i«*nr iwyr^^mfl reamed, Ae mnfaWieoiis quality of an oxide file jjekuwretad and the . 
M nf ft dirifrtrir brr RV f kryn vtA g f ™f c ^"»d, «ni«ttng time w« mafla ifltt&'lhfl nnfg of 10 seconds* 3 hours. 
[0019] 

[Exnnplfl] Herate. the example of IhisinTOaijc^liino^iL 

The sacrifice oxide film was fanned after the usual RCA westing ted the 18 degree OFF 4 rWSC BP1 Siflwlttlte*{0001) (Si side* 
ntype, Nd-Na-lxl016-/cm3) of escan^e* was removed by iff. Subsequently, ^fbnnm$'*36am- 5Qzni oxide nhh by dry 
oiddiz«ko id 1 100 depots C, it qnnicitfd from 1 100 degrees C td the room tennTefBture. Then, tetfOpcraiujewis changed to 400 
tepees C-](W0tegrc*sC;airib[y^^ 

at 1000 degrees C, FmnJJy yJ'»mir^n> was used for the gate electrode and the ohmk contact, andthe MOS c»padtorw»s 



IW2QJ h is Ir/drogeii wme^g h ^ RF (r^ 1 00kr^^ 

showing typkalrylhe MOS 'cipachor obtained in the exaio^e 1, end metered drawmg 2 oaiagthis MOS capacilox. 
[0021] TBlve flow coeffidonl and IV property iremsasweil on conditio 

lin^ th* igft-^*^^ l ^ tm idad ttgve ealmilited 6am the mode-film capidty of 25V, and 

Nd-Na-lxl016-Aan3. Arighl-hand aide dashed line is l valve flow coefiracol cliawteristic curve whmzuit GArryingoul 
hydrogen. biuieb£^lk^ and die solid line inserted yriiQithe ri^t-band aide dashed line and thtf left-hand side -diihed ]sbc Is a valve 
fntr wrffiwmt rffmni^fi ip. htto t <hg tirtfc carrying om hydrogen annealing from right-hand ride, respectively at 400 
degrees C 500 decree* C. 600 degrees C, 700 degrees C, and 1 000 degrees C. . 

■ [fm?7} Ajinnnp drtn^n^ tfig th^i g ^th thft ndiMHy mfASPTcd value lower thmthe calculated vahic when a ;eate voltage is lower 
' fKim -yv hm« wry w Tninnrify r^mW ggrxTftled d a room tarjjpieramre for the wide gap of 4 H-SiC, and u because h will not be 

me^iqlibfim . , 

[0023] jnoreover, valve flow coefficient ehifacterirfe curve (rigta-haDd side daahed Hut) when not carrying oitf bymgen 
«nn»iUti g „ ^ttin E -> ■ fl»r-tianH-wA*g* ^hffl ^ 1 5.7V ~ very much ■* hrge ^ gcnog and retun of a gate voltage- about 1 -1be 
hysteresis of V is shown and this meant that th« is very nnichiilia^^ 
[00 U] In valve flow eoeffieieiit dharacterisUe eairve of soh^ 

left-hand side line, fil though a flai-btnd-vohage shift decrasc* when hydrogen annsaling is earned • ma at 400 degrees C - 
500 degrees C, since the value is large and a- hysteresis is also'large, it cannot atll be u$ed btiael 

[0025] On the other hand, when hydrogen mrrrnHng is carried out el 600 degrcts C, a hysteresis disappear; mostly, and when it is 

in the state where it pan actually be used and hydrogen is carried out k 1 000 dc grecs C , a bysuiesus dlsappean and 

appniachctf an ideaJ^ttTve. . 

(0025J hi addition, etthougb a hyskrcsis fisoppearing campletery and ^jjtfo&ch^ an ideal curve farther was cjo^ectcd when 

hydrogen annealing was carried out above 1000 degrees C, since themetag pcint of the alicoa sxidc currently genciBltyused as 

a getc insula^ layer w 160Odt^« C 4 fl^ 

[00(271 

[Effect of the Invention] Above, in Aoa aecordingto this invcurion, interface kvd denary ca^i fulry be reduced and good 
insulator layer /aih'eoc^carbidem . 
silicon which casts in i gate insulator layc / sOieao-carbidc ktafrce. or the c^jrt>onaceous tangjiag bond from hydrogea 
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